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BACKGROUND & OBJECTIVE  METHODS 

Calprotectin (Cp) is a multifunctional protein that plays 

important roles in the diagnosis, prognosis and follow-up of 

acute and chronic inflammatory disorders. Elevated Cp levels 

can be found in a variety of body fluids and tissues. Cp is a 

heterodimeric or - in the presence of calcium/zinc – tetrameric 

protein. The aim of this study was to prepare Cp reference 

materials and to assess them in four Cp immunoassays. 

Cp was prepared from human granulocytes by two independent laboratories 

(T.V./Münster, Mü; T.N./Uppsala, Upp). Cp homogeneity, purity and concentration 

was analyzed by SDS-PAGE, protein determination (Biuret, Bradford and 

Coomassie) and UV/VIS spectroscopy. These Cp preparations and high serum 

pools were used to assess the standardization and accuracy of the Münster in-

house ELISA, two BÜHLMANN ELISAs (fCAL; sCAL) and fCAL turbo PETIA in 

regard to the biological matrices of the calibrators and test samples investigated.  

We were able to prepare highly purified human Calprotectin (Cp; MRP8/14; S100A8/A9) reference material in reproducible quality and quantity. The 

effective Cp concentrations could be consistently determined by UV/VIS spectroscopy and confirmed by Biuret protein assay. To ensure determination of 

accurate Cp concentrations, possible interferences of the biological matrix must be carefully considered for each single Cp immunoassay and may be 

adapted for each biological fluid individually. The presented results hint towards suitability of the BÜHLMANN assays for Cp determination in biological 

fluids such as serum or stool, supported by the specific buffer compositions applied. 

Reference preparations with a purity of >95% were produced in low mg amounts and stored in 

concentrations between 1.56 and 2.92 mg/mL. Cp concentrations could be reliably determined by 

UV/VIS only (Fig. 1A). Biuret protein assay with BSA calibrators gave the best agreement to 

UV/VIS (Fig. 1B), whereas the Bradford (Fig. 1C) and Coomassie Plus methods (Fig. 1D) gave 

non-linear and discrepant results. Cp from both laboratories prepared in PBS/T showed an 

excellent average recovery of 96% in the in-house Münster (Mü) ELISA (Fig. 2). The BÜHLMANN 

(BHL) ELISA for fecal samples (fCAL) yielded recoveries between 97 and 106% with three Cp 

preparations from both laboratories and one high serum reference pool (prepared by BHL and 

frequently used over the past 10 years), but only when prepared in corresponding matrix specific 

incubation buffers (Fig. 3). Three low serum samples and 6 low to medium fecal extracts spiked 

with the pure Cp preparations over the entire measuring ranges showed an excellent overall 

recovery of 103% in all three BHL immunoassays, the fCAL ELISA, the sCAL ELISA for serum 

samples and the immunoturbidimetric PETIA (fCAL turbo) (Fig. 4). However the recoveries were 

a little skewed with some overestimation in the high and some underestimation in the low range 

resulting in slightly higher SD ranges for most samples assessed (see black error bars in Fig. 4). 

The BHL sCAL assay showed an excellent linearity with a high serum pool over the entire 

measuring range (Fig. 5A). It is striking how the fCAL turbo measured the same serum samples 

with remarkably high correlation to the sCAL ELISA (Fig. 5B; slope=1.078, y-intercept=-0.058 by 

Passing Bablok; bias=0.49 µg/mL by Bland Altman; R2=0.997 ). 
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Fig. 4: Serum 

samples and fecal 

extracts were spiked 

with different 

concentrations of 

pure Münster (Mü) 

and Uppsala (Upp) 

Cp reference 

preparations 

and measured in the 

corresponding BHL 

immunoassays. 

Fig. 3: Münster (Mü) and Upsala (Upp) Cp material was spiked into 

specifically designed incubation buffers using 0.5-5% of a multi-

protein/ detergent mix for the fCAL ELISA and a 0.2-2% serum base 

for the sCAL ELISA. 

Fig. 1: Protein concentration determination by UV/VIS (A, ε=0.75mL/ 

g/cm at 280 nm for the Cp heterodimer), Biuret (B), Bradford (C) and 

Coomassie Plus (D). The OD values of the expected Cp (MRP8/14) 

concentrations are marked by the horizontal black lines. The protein 

calibrators used are indicated in the respective graphs by a color code. 

Fig. 2: Pure Cp preparations from Münster (Mü) and Uppsala (Upp) 

measured in different concentrations in the Münster and fCAL ELISA.  

Fig. 5: A serum pool 

containing a high 

amount of Cp (26.4 

µg/mL MRP8/14) was 

diluted up to 80-fold with 

a negative serum 

sample and analyzed in 

the sCAL ELISA (A). The 

same samples were also 

measured with the fCAL 

turbo and the obtained 

concentrations were 

than compared to those 

of the ELISA by Bland 

Altman plot (B). 
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